Localised folate deficiency has been implicated in colonic carcinogenesis and supplementation has been proposed for certain populations at risk. However, identifying those groups that may benefit is difficult as the relation between blood folate and gut epithelial cell values is unknown. The aim of this study was Prior to endoscopy patient details including age, sex, medical history, and current medication were recorded. Patients using anti-folate medication and those with a current or past history of gluten sensitive enteropathy, colonic inflammation, tumour or polyp were excluded. Colonoscopy was considered to be normal if both the appearance of the mucosa to the caecum and rectal histology were normal. Small bowel biopsy specimens were taken from the second part of the duodenuni at the same 
(SEM) (sigmoid: 5.35 . In all cases, samples obtained were suitable for processing.
Prior to endoscopy patient details including age, sex, medical history, and current medication were recorded. Patients using anti-folate medication and those with a current or past history of gluten sensitive enteropathy, colonic inflammation, tumour or polyp were excluded. Colonoscopy was considered to be normal if both the appearance of the mucosa to the caecum and rectal histology were normal. Small bowel biopsy specimens were taken from the second part of the duodenuni at the same Sigmoid epithelial cellfolate content Recovery of spiked folate was in the range 90% to 108%. Interassay and intra-assay variation for this assay were both <7%. The folate content of paired sets of four sigmoid mucosal specimens, from the same subject, processed separately correlated closely (r=0.88, p<0 001, n= 11). Differences in degree of cell isolate viability had little influence on folate content (high viability: 17-8 (1.4) and low viability: 19.0 (1.0) pg/,ug DNA, n=3 B-12 content was 429 (38) pg/ml (170-1000 ,ug/ml). No significant correlation between sigmoid and red cell folate (r= 0-17), or serum folate (r=041; p=0063) values was seen (Fig  2) . This picture was repeated with duodenal (r= -004 and r=0.34 respectively) and caecal (r=0.06 and r=0.34 respectively) tissue.
Discussion
Biopsy specimens of the intestinal mucosa contain a heterogeneous population of cells that includes fibroblasts and cells of blood, endothelial, and epithelial origin. To isolate colonic (colonocytes) and duodenal epithelial cells from small numbers of endoscopic biopsy specimens, a modified ion-chelation protocol was developed. Unlike enzymatic biopsy methods, this approach yields a large population of colonocytes with no erythrocyte contamination. The intact epithelial basement membrane seen on microscopy suggested that there would be little lamina propria contamination. This was confirmed through flow cytometry using dendritic and B cell markers. The initial prolonged exposure of whole biopsy specimens to DTT was of importance, as it permitted the removal of mucous without noticeably affecting cell viability and obviated the need for subsequent high concentrations of EDTA. Additionally, the use of the inclined, rotating table, enabled the specimens to tumble freely, exerting a shear force on the tissue and adding to cell yield.14 This study suggests that a standard range for colonocyte folate content can be defined. The range reported shows a fourfold difference between extremes, mimicking those seen with both serum and red cell folate values. This comparatively narrow range differs considerably from the wide range reported for human buccal mucosal cells though is consistent with that shown for whole colonic mucosal digests, perhaps reflecting differences in local conditions and cell function.'5 16 In addition, we have found individual colonocyte folate content to be constant over a period ranging from one to four weeks, implying consistency of content in a rapidly proliferating cell population. We have shown that cell viability is unlikely to confound these results. This is in keeping with the stearic effect predicted from the large intracellular polyglutamated storage form of folate.
The regional variation in folate content was an unexpected finding and may reflect a variable capacity for cellular folate transport. The proximal small bowel is the major site of absorption for dietary folates.17 This is reflected in the presence of specialised brush border mechanisms for dietary folate deconjugation and receptor mediated import. The ability of colonocytes to process luminal folate is less well defined. Explant studies show human colonic mucosa to possess a low affinity carrier permitting import through facilitated diffusion, greater uptake occurring with sigmoid than with caecal mucosa. 
